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Abstract 
People have been shown to exhibit social loafing when working as a team, and these 
effects are thought to be enhanced when working in distributed contexts. This paper 
reports on an experiment that examined the effect of activity awareness on feelings of 
connectedness and willingness to work in virtual teams. The results show that activity 
awareness indeed had a significant impact on feelings of connectedness and that the 
relationship between activity awareness and willingness to work was fully mediated by 
feelings of connectedness. Higher feelings of connectedness and willingness to work 
were associated with higher feelings of congeniality toward the team, which in turn 
were associated better team performance. Thus, we suggest that social loafing can be 
decreased in distributed contexts by reporting the activities of team members. 
Keywords: Collaboration, Social presence, Motivation Theory 
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Introduction 
How can people be motivated to increase their effort when working in a team? When working on a task 
with others, there are times when one will become immersed in the task and interaction with the others to 
the extent that outside matters are ignored (Goffman, 1961, p. 38). However, there are times when people 
working in a team will not be as consumed with making their best effort, and instead rely on others to 
complete the required work (i.e., free riding) or not put forward their best effort (i.e., social loafing). 
Social psychology research suggests that one’s personal interest in having the group accomplish the task 
at hand has a direct bearing on whether one will put forth more effort (Parks and Sanna, 1999, p. 88). In 
addition, a feeling that one’s effort can be individually identified and evaluated also increases one’s effort 
in a group (Parks and Sanna, 1999, p. 86). However, management research suggests that social loafing is 
the exception rather than the rule under normal organizational conditions: where team members are 
aware of the presence of other members, are free to communicate among themselves, and have specific 
goals for performance, social loafing all but disappears (Erez and Somech, 1996). 
In environments where team members interact via computer-mediated communication (CMC), the 
influence of others is believed to be reduced because of the lack of physical presence of others (Greenberg 
et al., 2007; Short et al., 1976), implying decreased effort and increased social loafing for team members. 
Social loafing has been shown to occur during CMC brainstorming sessions (Shepherd et al., 1996; Kahai 
et al., 2003), and social influence is decreased via anonymous CMC (McLeod et al., 1997; Haines et al., 
2006), suggesting decreased group influence. However, increased conformity to group norms has also 
been observed via CMC in some cases (Postmes et al., 1998; Haines and Mann, 2011), suggesting that 
group influence might be able to compensate for social loafing in some CMC settings. 
The predominant workspace awareness frameworks recognize that being aware of what others are doing 
enables the coordination of the actions and activities of team members (Gutwin and Greenberg, 2002; 
Gross et al., 2005). However, there is little to suggest what effect this awareness will have on social 
processes beyond noting that “it might not only enhance the mutual understanding of group members, 
but also direct individuals or the group to follow certain goals or procedures” (Gross et al., 2005, p. 341). 
Some empirical evidence suggests that users desire awareness of the activities of others: IM users have 
been observed to alter their screen names to reflect whether they are working or not (Smale and 
Greenberg, 2005), and to maintain Skype connections in order to hear the breathing, typing, and other 
actions of others (Riemer et al., 2007). 
We suggest that teams interacting via computer-mediated communication (CMC) can be experienced 
more like “normal” organizational conditions when they are made aware of the activities of other 
members, specifically, team members will feel the virtual presence of other members in a more 
pronounced way. This in turn should reduce social loafing and lead team members to put forth more 
effort for their team. In this study, we examine the extent to which being aware of the activities of others 
via CMC increases feelings of being connected to a team, heighten affect toward the team, which in turn 
should increase team performance. We examine these questions using a laboratory experiment in which 
virtual team members interact and accomplish a task together. In contrast with most prior CMC research 
involving ad hoc teams, members of our experimental teams have experience working in a team on a 
similar task, may have worked with members of their current team before, and may work with members 
of the current team again (cf., Meyerson et al., 1996).  
Theoretical Foundation 
When working together as a team via mediated communication, members need information about each 
other, what they are working on, and how those activities will be coordinated (Gross et al., 2005). This set 
of information has been broadly termed awareness. In face-to-face settings, awareness is maintained by 
observing others directly, meaning that one can gather awareness information without it being explicitly 
communicated by others. For example, when working on an assembly line, one may be able to directly 
observe that the person from whom one receives raw materials is engaged in a heated conversation with a 
supervisor. Thus, one is aware that the arrival of raw materials will be delayed at least until the 
conversation is finished. This information places one’s own activities in the context of others (e.g., you will 
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not be able to begin your assembly work until after the conversation is over), and also provides context 
about the others with whom one works (e.g., the other is being disciplined for being late to work for the 
last five days). 
When interacting via CMC, awareness must either be provided explicitly by other users or communicated 
by the mediating technology. Extending our example, if one is not able to directly observe the person from 
whom one receives raw materials, one must speculate about the reasons why raw materials have been 
delayed. One will not be able to form a realistic expectation about when raw materials will arrive, nor will 
one have an explanation for why the other is unable to complete his/her work in a timely manner unless 
and until the other communicates what is happening or has happened. 
Being aware of what others are doing in a CMC context enables the coordination of the actions and 
activities of team members (Gutwin and Greenberg, 2002; Gross et al., 2005). However, the predominant 
frameworks rely on the notion that the CMC system will capture and display all of the information about 
what others are doing (i.e., the workspace is contained within the system). For example, one might be 
made aware that another has been working on a shared GoogleDocs document by observing that a change 
has been made. 
However, in many collaborative settings, team members work and communicate via separate media. For 
example, others may not be aware that one is completing one’s portion of a team report until those 
changes are submitted, but one can indicate to others that one is working by telling others face to face 
what they are working on, or by posting a status message to Facebook or Twitter. In these mixed contexts, 
members may develop communication practices that convey awareness about their activities to others, 
such as when IM users alter their screen names to reflect whether they are working or not (Smale and 
Greenberg, 2005), and maintain Skype connections indefinitely in order to hear the breathing, typing, and 
other communications of others (Riemer et al., 2007). Thus, it is possible to be made aware that others 
are working in a shared virtual workspace because the system conveys the results of the actual work 
accomplished on a shared artifact (Gutwin and Greenberg, 2002), or to be aware that others are working 
because the others share something about their work via a separate communication medium (e.g., face-to-
face, email, Facebook, Twitter, etc.). 
Thinking that one’s efforts are being observed is thought to be one of the primary means of reducing 
social loafing and free riding (Parks and Sanna, 1999, p. 86). In this sense, a system that presented the 
results of one’s work to others because all work was accomplished in the shared workspace (e.g. Gutwin 
and Greenberg, 2002) would reduce social loafing. However, in a context where sharing of activity 
information is optional, users may not choose to share such information and thereby prevent observation. 
Thus, in a typical organizational environment where one’s efforts are not observed directly, other factors 
than observability are more likely to be responsible for reducing social loafing and free riding. 
In this study, we examine a converse of the normal hypothesis about why social loafing occurs. In many 
experimental contexts, social loafing is mitigated by enabling others to observe one’s individual effort 
(Parks and Sanna, 1999), meaning that individuals are expected to increase their efforts in a team 
situation because they worry about sanctions from others when their efforts are judged to be too low 
(a.k.a., evaluation apprehension). For a normal organizational context, there is an alternative explanation 
for the reduction in social loafing: individuals increase their efforts because they see how much others are 
contributing; in essence, they judge their own efforts in comparison with the work of others when judging 
how much to contribute (cf., Erez and Somech, 1996). The crucial difference between social loafing, which 
is decreased by evaluation apprehension, and what we hereafter term willingness to work is that we 
believe that increased individual effort in normal organizational conditions comes as much from positive 
team affect as from evaluation apprehension. For teams working in distributed contexts, members are 
unable to directly observe others, and must rely on what is they receive via CMC in order to compare their 
efforts with the efforts of others (Greenberg et al., 2007). 
Activity Awareness and Team Processes 
Prior awareness research has focused on presence and identity as important aspects of awareness, leading 
to an ability to understand the underlying reasons for behavior, which in turn increases consensus and 
team performance (Cooper and Haines, 2008). Earlier we noted that one aspect of normal organizational 
conditions that discourages social loafing is when team members are aware of the presence of others. 
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When one is in the physical presence of others, this notion of “mere presence” carries with it the 
connotation that others can observe one’s activities (cf.,Zajonc, 1965). In that sense, awareness of the 
presence of others in a face-to-face setting also includes a taken-for-granted awareness of the activities of 
others. In a CMC setting, however, presence simply means that a person is connected to others via a 
communicating technology and is capable of producing and receiving signals using it. Awareness of the 
activities of others is not as easily achieved via CMC. Indeed, one might think of a CMC setting (e.g., 
email) as similar to a face-to-face setting in which another is observable bodily, but whose back is turned 
such that his/her activities cannot be observed. In such a setting, one might observe the outcomes of the 
other’s work but not the extent to which the other is making an effort. 
An inability to compare oneself with others via CMC is thought to lead virtual team members to choose 
“less than ideal” sources of social comparison information, causing problems when perceiving fairness 
and experiencing negative affect about other team members (Greenberg et al., 2007). Social comparison 
information is more activity than identity based, meaning that individuals prefer to gauge the extent to 
which others on their team are comparable based on the amount and kind of effort they observe them to 
make. Thus, increasing activity awareness in mediated contexts could enhance individual effort and 
improve coordination. For example, providing activity awareness information via CMC has been shown to 
help reduce the harm caused by interruptions by enabling interrupters to more carefully time when they 
interrupt another team member (Dabbish and Kraut, 2004). Our study experimentally examines the 
effect of an interface element that conveys activity awareness in a collaborative context where team 
members communicate via email. As part of our examination, we examine potentially positive outcomes 
of being aware of the activities of others: feelings of connectedness, willingness to work harder because of 
seeing that others are working, and a desire to remain on the team and/or work with the same team 
members again (i.e., congeniality). This in turn should affect the overall performance of the team. Our 
research model is shown in Figure 1 below. 
 
Figure 1: Research Model 
Hypotheses 
When working in a co-located (face-to-face) environment, where offices and/or cubicles make spaces 
relatively open and accessible, one may be able to directly and indirectly experience co-workers’ presence 
and to observe their activities. Besides rationally knowing that one belongs to the same team, the 
awareness of colleagues’ presence and activities and knowing that one is working on the same or similar 
tasks and potentially able to communicate with others enforces a feeling of being “in touch,” or being 
connected with others on a work team. This in turn leads to higher feelings of congeniality, or affiliation 
with the team and higher performance. In a distributed (virtual) work context, one may be unable to 
observe one’s colleagues in their physical work environment and only able to indirectly observe 
colleagues’ presence and activities. Thus, information about the activities of others must be obtained by 
other means than direct observation. In some cases, users in a CMC setting may compensate for being 
unable to directly observe others by providing activity awareness by other channels, such as status 
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messages via IM and/or Skype, or through other, more general channels, such as including information 
about one’s activities in an e-mail. When such practices are not employed, the information may not be 
provided at all (cf., Cooper and Haines, 2008); however, system designers can add user interface elements 
that automatically show information about the activities of others (Gutwin and Greenberg, 2002). We 
suggest that when this information is automatically available instead of having to be manually provided by 
team members, a team member’s feeling that he/she is aware of the activities of other group members will 
be heightened. 
H1: A user interface element that automatically provides information about the activities of 
other team members will heighten perceived awareness of the activities of others. 
In a face-to-face context, team members may take for granted that they can observe the activities of others 
and be relatively unreflective about whether such information is important to them. However, in a virtual 
work context, one may only be able to indirectly observe colleagues’ presence and activities. Because of 
this, one is likely to feel less connected to one’s colleagues. Increasing the amount of information that is 
passed when interacting via mediated communication can compensate for a lack of awareness of physical 
presence, enabling one to experience colleagues’ presence and activities virtually (Walther, 1992). Thus, 
we hypothesize that the higher one’s perceived awareness of the activities of other team members, the 
higher the feelings of feeling connected with the team. 
H2: Higher perceived awareness of the activities of others is associated with higher feelings of 
connectedness. 
As we noted earlier, individuals have been shown to exert less effort when working together with others as 
a team (Parks and Sanna, 1999), but these effects are mitigated in circumstances when team members are 
aware of the presence of the others, are allowed to communicate freely, and have specific goals for 
performance (Erez and Somech, 1996). When working in a co-located team, initiating and then 
maintaining awareness of the presence of coworkers and allowing them to communicate is easy and may 
be taken for granted. In these circumstances, motivation arises by ensuring that all team members share 
the same goals (Shepherd et al., 1996). Awareness of others’ efforts motivates one to exert oneself in a 
similar manner (Greenberg et al., 2007), and/or one may experience some sort of peer pressure to work 
as hard or harder than one’s teammates (Zajonc, 1965). 
In a distributed team context, a lack of awareness of others may reinforce effects of free riding and social 
loafing. Because one cannot directly observe others, one may feel that they are not putting forth their best 
effort, and/or one might not understand the reasons behind the others’ lack of productivity (e.g., feeling 
sick, working on another task, etc.) (Cooper and Haines, 2008; Dabbish and Kraut, 2004). Therefore, we 
argue that an awareness of other team members’ activities reduces social motivation losses in a 
distributed team context and leads one to make more effort on behalf of one’s team. 
H3: Higher perceived awareness of the activities of others is associated with higher feelings of 
willingness to do additional work. 
Although simply being more aware of the activities of other team members is expected to increase one’s 
own effort because of increased social comparison, we expect that social motivation will be increased the 
more one feels connected to the other members of one’s team via the mediating technology. This occurs 
because the virtual presence of the others is heightened (Sarker and Sahay, 2003), meaning that the other 
team members more strongly become referent others (Greenberg et al., 2007). Furthermore, 
communication has been shown to increase individual effort over “mere presence” in ordinary 
organizational conditions (Erez and Somech, 1996), suggesting that feelings of connectedness should 
increase willingness to work over mere activity awareness. Thus, we suggest that feelings of 
connectedness will at least partially mediate the link between awareness of the activities of others and 
willingness to do additional work for one’s team.  
H4: Higher feelings of connectedness are associated with higher feelings of willingness to do 
additional work. 
Feelings of connectedness are similarly likely to affect one’s affect toward other team members. Over time, 
teams using CMC have been shown to increase their feelings of attraction and affiliation (Chidambaram, 
1996), from the introduction of communication practices such as notification of when a message will be 
read (Jarvenpaa et al., 1998) or by the increasing use of relational communication (Walther, 1995). Thus, 
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we suggest that feelings of attraction and affiliation to a team, here termed congeniality, are a reflection of 
a team member’s feelings about whether they feel like they are connected to the other members of the 
team. 
H5: Higher feelings of connectedness are associated with higher feelings of congeniality. 
When team members feel that they can do additional work for their team, they are likely to feel that other 
team members are doing the same. Working harder to achieve goals is linked with feelings of attraction 
and affiliation (Chidambaram, 1996). In teams with high trust, members are willing to work harder for 
each other. Thus, we suggest that congeniality is a reflection of a team member’s feelings about whether 
they are willing to work harder for the team. 
H6: Higher feelings of willingness to do additional work are associated with higher feelings of 
congeniality. 
Finally, feelings of congeniality are important for reducing social loafing. Social loafing can be eliminated 
when group members work with people that they are close to and are allowed to develop cohesiveness 
(Erez and Somech, 1996). Thus, we suggest that increased feelings of congeniality will lead to increased 
effort in a team context, meaning higher team performance. 
H7: Higher feelings of congeniality are associated with higher team performance. 
Research Method 
We used an experiment to test the hypotheses. Participants were recruited from information systems 
courses offered by the business school at a public U. S. University. We designed an experimental context 
that would enable us to test the hypotheses in an environment that participants felt was realistic and 
where they were motivated to do well. All communication within the teams took place via CMC. 
Experimental Task 
The experimental task simulated the process of making a medical diagnosis in a crisis situation. In 
emergency medical contexts, patient diagnosis and treatment is a complicated process that involves 
communication among many health care providers, including, among others, paramedics, triage nurses, 
general practitioners, surgeons and specialists  (Anantharaman and Han, 2001; Bal et al., 2007; Ng et al., 
2007). In general, the process of diagnosis and treatment begins with a first responder, usually a triage 
nurse or a paramedic, who collects and passes information to other, more specialized health care 
providers. The more specialized health care providers use this information as a basis for their own 
examinations and/or request that other health care providers do further examinations (e.g., a laboratory 
test of fluids, a radiological exam). 
The medical conditions and symptoms for this experiment were simplified so that a team of ordinary 
college students could complete the medical diagnoses of a hypothetical patient with the assistance of a 
job-specific expert system. There were three different jobs that were filled by members of the teams used 
in this study: 1) nurse, 2) doctor, and 3) specialist. The nurse completed his/her job by “interviewing” a 
patient and received a patient’s primary symptom and vital signs as output. The doctor completed his/her 
job by entering a patient’s primary symptom and vital signs as received from the nurse, then “examining” 
the patient. As output, the doctor received more specific symptoms. The specialist entered the patient’s 
primary symptom, vital signs, and specific symptoms, and received a “final diagnosis” as output, which 
was the final step in the process. Each interview, examination, or diagnosis appeared after a 15 second 
wait. This delay was chosen because it allowed team members a few seconds of idle time beyond the time 
that was required to exchange messages with other team members in pilot studies. 
During the diagnosing period, participants used an email system to communicate that was integrated into 
the experimental application. The email screen was modeled after recent web-based email systems. It 
displayed an inbox that listed all of the messages that the participant had received during that period, the 
text of which was displayed below the list when that row was clicked (Figures 2 & 3, below). The 
participants addressed messages using a drop down list that contained the names of their team members. 
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The expert system that was used to interview, examine, or diagnose a patient was located below the status 
screen on the left side of the screen.  
The participants were rewarded individually at the conclusion of an experimental session based on the 
number of patients that were correctly diagnosed by the teams with whom they worked. The person whose 
teams diagnosed the most patients overall won a nominal cash prize.  
Experimental Procedures 
The experiment was completed during normal classroom hours as a classroom exercise illustrating online 
collaboration. First, the participants indicated their informed consent and filled out a demographic 
questionnaire. Next, the computer totaled the number of participants in the session and randomly 
assigned the participants to a job. When the class size was not an even multiple of three, the remaining 
participants were given the role of lab technician, meaning some teams had four members. The specialist 
on four member teams had to enter the results of a lab test before a patient diagnosis could be completed. 
The data for this study includes only teams that had three members.  
The participants were then given verbal instructions about the different jobs on the team, the task the 
teams needed to complete, and how to use the messaging system. Finally, each participant read 
instructions specific to their particular job: how to use the expert system, from whom they needed to 
receive information, and to whom they needed to send information. After all of the participants had read 
these instructions and any questions were answered, they were told that they would be meeting in a chat 
room for five minutes, and instructed to use the chat room time to decide on a process for completing a 
patient diagnosis. All of the participants in the session were randomly divided into teams. 
After chatting online, the participants filled out a questionnaire that measured their awareness of their 
other team members as a result of the chat. That data is outside of the scope of this paper. After all of the 
participants completed that questionnaire, the system displayed the email screen and teams began 
diagnosing patients. 
During the diagnosing period, the members of a team communicated via e-mail. Typically, information 
flowed from the nurse to the doctor, then to the specialist for final diagnosis. After four minutes, the 
diagnosing period ended, and the participants completed another questionnaire, which included the items 
used in this study. The questions were administered in random order. 
After completing the post-diagnosis questionnaire, the participants were randomly divided into new 
teams. The new teams met in a chat room to decide on their process for diagnosing patients. During the 
second and third chat periods, teams were given three minutes to chat because they were more familiar 
with their jobs and the diagnosing process. The shorter time period did not seem to affect the teams in any 
way, and a longer time period likely would have meant two minutes of idle time and/or off topic chatting. 
On the second and third teams, each participant performed the same job, but potentially worked with new 
people. This meant that a person could be on a team that was the same size but with one or more different 
team members, or be on a team with a different number of members. In that way, the second and third 
rounds simulated an environment where an individual is expert at their own task, but is working with new 
members and/or with new steps in the process. Throughout the exercise, chat and email messages were 
identified by first names, which were entered by the participants at the time they indicated informed 
consent. This enabled team members to potentially recognize people they had worked with before. The 
data used in this study were collected after the participants worked with their third team. 
Study Variables 
The email interfaces were identical for all participants, except that some of the teams were randomly 
assigned an on-screen indicator that showed what the team members were doing (Figure 3). Members of 
other teams did not see the indicator (Figure 2). The status on this indicator automatically changed each 
time a team member clicked on an item on their screen (e.g., clicked the Interview Patient button, clicked 
on a message in their inbox, clicked on the New Message button, etc.). The treatment was assigned on a 
team basis, meaning that a given participant might see it for one round but not another. 
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Figure 2: Email Screen for Non-Treatment Team 
 
 
Figure 3: Email Screen for Treatment Team 
 
Unless otherwise noted, the scales used were developed specifically for this study. The scales for each 
construct were reduced and/or modified from a larger set of items based on data collected from two pilot 
test sessions. Activity awareness is defined as one’s feeling that one knows when the other people on the 
team are working. The experimental treatment was designed as a manipulation of this perception. Five 
items were used to measure activity awareness, which are based on the scale developed by George 
(George, 1992)  (anchored Not At All – To A Great Extent):  
1) I could tell when the other people on this team were occupied with work.  
2) I knew when the other people on this team were busy.  
3) I knew whether or not I should wait before sending a request or information to another 
person on this team.  
4) I was aware of when the other people on this team were doing something.  
5) I recognized when the other people on this team were working versus not working. 
  
Connectedness is defined as one’s feeling that others in the team are virtually present. Four items were 
used to measure connectedness (anchored Not At All – To A Great Extent):  
1) I felt like the messaging system connected me to the other people on this team.  
2) I felt like the people on this team were connected through the message system.  
3) The message system linked me with the other members of this team.  
4) It seemed like we were linked together as a team.  
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Willingness to Work is defined as one’s feeling that it is reasonable to put forth more effort for the team. 
Five items were used to measure willingness to work (anchored Strongly Disagree – Strongly Agree):  
1) I did not mind working a little harder for this team.  
2) It was not a big deal do work a little harder for this team.  
3) I felt like it was okay to exert a little more effort for this team.  
4) It was reasonable to exert a little more effort for this team.  
5) I did not mind working a little bit more for this team. 
 
Congeniality is defined as one’s feeling that they enjoy being on a particular team and would want to work 
with members of the team again. Three items were used to measure congeniality, which are derived from 
the scale developed by Dobbins and Zacarro (Dobbins and Zaccaro, 1986) (anchored Strongly Disagree – 
Strongly Agree):  
1) I feel that I am really a part of this team.  
2) I hope to work with the members of this team again.  
3) I enjoy being a member of this team. 
 
Performance is the number of patients correctly diagnosed by a participant’s team during the third round. 
As noted earlier, participants were rewarded based on the total number of patients that all of their teams 
diagnosed.  
Results 
As noted earlier, the data used for this study comes from questionnaire responses gathered after teams 
had completed the experimental task three times. The data were analyzed using Partial Least Squares 
(PLS). Significance of paths was determined using the bootstrap resampling technique (500 subsamples). 
The tests shown use data at the individual level (n=96), but we note here that the statistical significance of 
the tests is the same using group level data (n=32). Of the participants that were included in the analysis, 
most were business majors. Just over half were male (54%). The average age was 23 years old, and the 
average participant was between his/her sophomore and junior year of college. The means and standard 
deviations of the study variables by treatment are shown in Table 1. The values shown are the average of 
the responses to the items that comprise the scale. Higher values represent a higher feeling of the 
underlying construct. For example, a higher value for Activity indicates that participants felt like they 
were more aware of the activities of others. Cell sizes for the treatments are not equal because of the 
design of the overall study. 
Table 1: Means (Standard Deviations) of Study Variables by Treatment 
 n Activity Connectedness Willingness to 
Work 
Congeniality Performance 
No Indicator 57 5.00 (1.87) 5.25 (1.58) 5.50 (1.51) 5.33 (1.59) 2.21 (1.45) 
Indicator 39 5.65 (1.38) 5.81 (1.26) 5.63 (1.16) 5.85 (1.30) 2.54 (2.05) 
 
All of the scales exhibited adequate reliability, with composite scale reliabilities equaling or exceeding 
.951. Convergent and discriminant validity were shown because the correlations of the latent variables 
were lower than the square root of the average variance extracted for a given variable (shown in Table 2), 
and because individual scale items loaded higher on their own latent variable than their correlation with 
other latent variables (shown in Table 3) (Chin, 1998). Although Congeniality was highly correlated with 
both Connectedness and Willingness to Work, and the items for these constructs had relatively high cross 
loadings with each other, all measures showed sufficient convergent and discriminant validity. 
Human-Computer Interaction 
10 Thirty Second International Conference on Information Systems, Shanghai 2011  
Table 2: Composite Reliability and Correlations of Latent Variables (Square Root of AVE on 
Diagonals) 
 Composite 
Reliability 
Activity Connectedness Willingness to 
Work 
Congeniality 
Activity .963 .915    
Connectedness .958 .759 .922   
Willingness to 
Work 
.957 .556 .725 .857  
Congeniality .951 .595 .808 .808 .903 
 
Table 3: Loadings and Cross Loadings of Items on Latent Variables 
 Activity Connectedness Willingness 
to Work 
Congeniality 
Act1 0.912 0.716 0.500 0.586 
Act2 0.953 0.715 0.571 0.601 
Act3 0.816 0.625 0.465 0.481 
Act4 0.953 0.737 0.514 0.567 
Act5 0.937 0.676 0.488 0.479 
Conn1 0.688 0.938 0.640 0.702 
Conn2 0.716 0.954 0.651 0.725 
Conn3 0.641 0.931 0.704 0.725 
Conn4 0.745 0.861 0.671 0.816 
WtW1 0.504 0.728 0.897 0.696 
WtW2 0.507 0.638 0.931 0.732 
WtW3 0.419 0.674 0.902 0.745 
WtW4 0.536 0.589 0.889 0.725 
WtW5 0.546 0.639 0.897 0.752 
Cong1 0.536 0.761 0.766 0.910 
Cong2 0.566 0.735 0.783 0.959 
Cong3 0.560 0.761 0.707 0.923 
 
The results show that participants in teams with our user interface had a significantly higher level of 
perceived activity awareness (Hypothesis 1: b=.189, t=2.12, p=.017), and that perceived activity awareness 
was positively linked with feelings of connectedness (Hypothesis 2: b=.759, t=11.31, p<.001). As expected, 
feelings of connectedness were positively linked with willingness to work (Hypothesis 4: b=.715, t=5.27, 
p<.001). Although highly correlated with willingness to work, perceived activity awareness was not 
significantly linked with willingness to work in the final model (Hypothesis 3: b=.012, t=.08, p=.468), 
indicating that the relationship between perceived activity awareness and willingness to work was fully 
mediated by feelings of connectedness. Finally, feelings of connectedness (Hypothesis 5: b=.469, t=3.52, 
p<.001) and willingness to work (Hypothesis 6: b=.469, t=3.78, p<.001) were both positively linked with 
higher feelings of congeniality. Finally, congeniality was positively related to team performance 
(Hypothesis 7: b=.302, t=3.68, p<.001). Figure 4 graphically summarizes the results. 
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*p<.05, **p<.01 
Figure 4: PLS Results for Round Three 
Discussion and Conclusions 
We found that being aware of when other team members were working was positively linked with feelings 
of being connected to group members and willingness to work harder for the team. This occurred in an 
experimental situation when team members were expert at their own task and were working with a new 
team of people that were similarly experts. 
Activity awareness, or the degree to which one feels that one knows when others are working, had a 
positive relationship with perceptions of feeling connected to the other members of the group through a 
messaging system. Feelings of connectedness in turn had a positive relationship with willingness to do 
additional work. Connectedness also fully mediated the link between availability awareness and 
willingness to work. 
Both willingness to work and connectedness had a positive relationship with congeniality, or the feeling 
that one enjoyed working with the members of the team and would like to work with them again. 
Congeniality was positively linked with group performance. 
Limitations 
Because participants were potentially exposed to both treatments as they worked in different groups, 
there is a risk that they might have felt they knew the goals of the experiment and adjusted their responses 
to reflect a desire for approval or Hawthorne-like effects. We analyzed the data surveyed after the first 
round and found similar differences in perceived activity awareness between the treatments compared to 
the round three results shown here, suggesting that the participants did not learn the goals of the 
experiment over time from reading the questionnaire items. 
In addition, our task was relatively clearly defined and took place over a short period of time. In more 
general organizational conditions, team tasks may be accomplished over the course of several hours and 
development of connectedness and collegiality might take several months. Because our user interface 
element was relatively unsophisticated in its reporting of activities, we speculate that a user interface 
element that shows something as simple as “I am connected to the organization’s SameTime system” 
might be enough to convince other team members that one is working and thereby increase feelings of 
connectedness, willingness to work, and collegiality. This represents an opportunity for future research. 
Implications for Future Research 
Prior researchers have noted the importance of presence awareness via CMC as a means to monitor others 
(Cameron and Webster, 2005). Here, we show that being aware of what other people are doing has 
implications for feelings about one’s team and team performance. Thus, we suggest that the lack of bodily 
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presence in a mediated context has additional implications beyond simply “Is anyone there?” In addition 
to our results, knowing who is there and being able to differentiate among them has been shown to 
improve decision-making and increases a team’s ability to reach consensus (Cooper and Haines, 2008). 
We suggest that what normally is termed presence awareness in mediated communication (cf., Shaw et 
al., 2007; Kekwaletswe and Ngambi, 2006; Bønes et al., 2007) has an additional subcomponent of 
activity awareness. Researchers have observed that users wish to communicate information about their 
presence – when they are or will be able/unable to communicate (Shaw et al., 2007; Smale and 
Greenberg, 2005). However, when users indicate that they are present or not, they are, in many cases, 
implicitly including information about their activities. Depending on the context, the Skype status 
message “in a meeting” could also be an indication of another’s effort exerted, while observing that 
another’s icon changed in the company’s SameTime application, meaning he/she has just connected to 
the system, could indicate that the other has begun his/her workday.  The observed benefit of online 
status in instant messaging (IM) as indicating whether one is “idle or away” (Shaw et al., 2007) implicitly 
acknowledges the potential usefulness of knowing whether another is engaged with work. Similarly, some 
of the screen name changes observed in IM contexts show activity information rather than just one’s 
presence (e.g., “House hunting!”, “reading at my desk/disregard (Away) status”, “60% done my portfolio” 
[Smale and Greenberg, 2005]). Our results suggest that such user practices would improve feelings of 
connectedness and in turn increase effort. 
Finally, we speculate that users sometimes impute activity information from what is ostensibly presence 
information. Our examples above about meeting attendance or beginning of a workday involved a user 
interpreting the status update and/or status change as indicating another’s activity. This happened 
because the user combined that new information with taken for granted assumptions about the other’s 
context to impute awareness about their activities (cf., Garfinkel, 1967). Future research could examine 
the extent to which users feel that information presented by a mediating technology can be relied on, the 
degree to which users combine such information with additional information to create other aspects of 
awareness, and the extent to which users alter their practices to provide or impute activity information 
from tools ostensibly designed to provide presence or other awareness information. 
Implications for Tool Designers 
We used a relatively simple tool to provide awareness of the activities of others, but even after working in 
a similar context with other teams two times before, participants in our experiment still reported higher 
levels of activity awareness when they had the tool than when they did not. This suggests that some, 
ostensibly simple, tools might not be taken for granted over time and still provide awareness to team 
members (Oemig and Gross, 2007), and that subtle differences indeed count in the design of 
collaboration systems (Huber, 1990). 
The status indicator provided with many messaging systems automatically provides information about 
whether the application on the users computer is connected with the messaging service, and many also 
indicate whether the user has recently moved the mouse or pressed a key on the keyboard. Simply saying 
that a person is online, however, does not necessarily provide a feeling of connectedness to others; rather, 
users need more information about the context in which the person resides. One might wish to know 
where the other is – at a restaurant, in the office, and at home, meaning that whether they are available 
and/or when they will be available has some relevance when determining how much effort the other is 
making.  In some contexts, then, a status indicator may be enough to indicate that a user is engaged in 
team-related work and thereby heighten willingness to work in others. However, this would require one to 
combine the status indication with other taken-for-granted information, such as assuming that another 
would only use a particular mediating application when performing team-related tasks.  
We do not necessarily suggest that designers of mediating technologies need to add detailed information 
about team members’ activities – a la the Facebook “news feed.” Indeed, such information might 
unnecessarily overload the information processing abilities of the team members (cf., Dabbish and Kraut, 
2004). Rather, technology designers should recognize that users wish to obtain activity information about 
others, and provide the flexible means for users to add context and implement practices that 
communicate such information. Practices that involve changing IM screen names (Smale and Greenberg, 
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2005) or status messages (Riemer et al., 2007) to indicate activity provide evidence that flexibility is 
desired. 
Furthermore, it may be undesirable in some cases to provide others with what might be considered 
private information by an individual. Our results show a positive relationship between our user interface 
element and team productivity and member satisfaction. Another user interface element might be 
considered intrusive; similarly, our user interface may be associated with user dissatisfaction in a context 
in which individual performance is rewarded. 
Finally, we note that the team members in our experiment could only see the activity information about 
their own team members. Thus, members knew at least part of the context in which the other users 
resided – they were members of their team. In this way, the information presented by the activity 
information tool could be combined with information about the known border of the group (cf., Gross et 
al., 2005) and information that the user might be able to recall from memory (e.g., that a particular 
person was the Nurse). Thus, we speculate that systems should allow for work unit differences – members 
of a particular team might show more connectedness when they can see information about their own 
team members’ activity, but activity information about others (i.e., persons outside the team) would 
probably be deemed irrelevant and might only distract one from being able to understand whether and 
how hard their team members are working. For members of an organization that are outside of a 
particular individual’s work area, it may only be necessary to provide what is typically considered 
presence information, and perhaps desirable to restrict the number of others about which one would 
observe more detailed information. 
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